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Resistance Seam Welding of Fe—Based Core-Shell Amorphous—Nanocrystalline Coatings:
Fabrication and Temperature Field Evolution
Changgui Pan  Jianxing Wang Ping Qin
JIANGXI COLLEGE OF APPLIED TECHNOLOGY

[Abstract] By employing resistance seam welding (RSW), a graded coating with a core—shell structure was
successfully fabricated on the surface of SUS304 stainless steel using a 6:4 mixture of 90-60 pm and 20-30 pm
amorphous powders. Transmission electron microscopy (TEM) analysis revealed that the core region consists of
an amorphous phase (47.8%), while the shell region comprises a—Fe nanocrystalline phase. The coating
exhibited a hardness of 1340 Hv, which is 100 Hv higher than that of a single amorphous coating. Based on an
electro—thermal coupled model, the mechanism of selective crystallization of the amorphous phase was
elucidated: a U—shaped temperature gradient (center temperature about 1250 K) induced non—uniform
crystallization, with thermal accumulation in the surface layer triggering crystallization at a temperature of ~1150
K. The simulation and experimental temperature data showed an error of <2%, confirming the model's
capability to guide structural optimization of the coating.
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